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(54) Apparatus and method for high speed visualization of audio stream in an electronic device

(57) An electronic device and a method for high
speed visualization of an audio stream are provided. The
method of operating the electronic device includes ex-
tracting only header information from at least one frame
included in a specific audio file, extracting a global gain
value, which is an average volume of respective frames,
by using the extracted frame header information, filtering
the extracted global gain value, and displaying the filtered
value.
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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention:

[0001] The present invention relates to a method of processing an audio stream and an electronic device thereof.
More particularly, the present invention relates to a method for high speed visualization of an audio stream that can be
displayed immediately without a time latency while satisfying a visual desire of a user.

2. Description of the Related Art:

[0002] An electronic device having a function of a media player or a recorder may display an audio stream by visualizing
the audio stream. For example, when a specific audio file is reproduced in the electronic device having the media player
function, a sound of the audio file which is currently being reproduced is displayed through visualization by using highs
and lows of a graphic chart. Therefore, a user can enjoy the audio file currently being reproduced not only in an acoustic
manner but also in a visual manner. Accordingly, the electronic device having the audio stream satisfies various demands
of the user.
[0003] However, the technique of the related art has a problem in that a time latency occurs since an electronic device
having an audio stream function needs to fully decode the entire audio file to be reproduced in order to display an audio
stream in the electronic device.
[0004] Therefore, a need exists for a method for high speed visualization of an audio stream that can be displayed
immediately without a time latency while satisfying a visual desire of a user.
[0005] The above information is presented as background information only to assist with an understanding of the
present disclosure. No determination has been made, and no assertion is made, as to whether any of the above might
be applicable as prior art with regard to the present invention.

SUMMARY OF THE INVENTION

[0006] It is an object of the present invention to address at least the above-mentioned problems and/or disadvantages
and to provide at least the advantages described below. A further object of the present invention is to provide an apparatus
and a method for high speed visualization of an audio stream without a time latency by analyzing only a frame header
instead of fully decoding the entire raw data of an audio file to be reproduced.
[0007] A further object of the present invention is to provide an apparatus and a method for visualization of an audio
stream in an environment where a decoder is not provided for each format since the entire data of an audio file is not
fully decoded.
[0008] A further object of the present invention is to provide an apparatus and a method for visualization of an audio
stream to facilitate identification of a music section and for reproducing the audio stream by extracting only a specific
part thereof.
[0009] A further object of the present invention is to provide an apparatus and a method for satisfying various desires
of a user by displaying an audio stream in a waveform pattern or a specific color pattern.
[0010] In accordance with the present invention at least one of the above mentioned object is achieved by a method
of operating an electronic device comprising extracting header information from at least two frames included in a specific
audio file, extracting a global gain value, which is an average volume of the at least two frames, by using the extracted
frame header information, filtering the extracted global gain value, and displaying the filtered values.
[0011] In an embodiment of the method, the filtering of the extracted global gain value may include connecting the
respective extracted global gain value, normalizing the connected global gain value, and smoothing the normalized value.
[0012] In an embodiment of the method, the normalizing of the connected global gain value may be determined by

the equation of 

[0013] In a further embodiment of the method, the smoothing of the normalized value may use a moving average
method.
[0014] In a different embodiment of the method, the displaying of the filtered value may include displaying an entire
area of the audio file in an audio stream waveform pattern.
[0015] In a still further embodiment of the method, the displaying of the entire area of the audio file in the audio stream
waveform pattern may include displaying the entire area of the audio file so that the entire area can be divided into a
verse, an intro, a bridge, and highlight (e.g., chorus) parts.
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[0016] In a further embodiment of the method, the displaying of the entire area so that the entire area can be divided
into the four parts may include confirming each peak value of the filtered value, and matching the confirmed peak value
to any one of pre-set three areas.
[0017] In a further embodiment of the method, the method may further include receiving an input for reproducing only
one of the four divided parts of the area, and reproducing only the input part of the area.
[0018] In a further embodiment of the method, the method may further include receiving at least one audio file selected
from a plurality of stored audio files, receiving an input for reproducing only at least one area among the at least one
selected audio file area, automatically skipping to only the at least one input area by analyzing a waveform of the audio
stream, and orderly reproducing only the automatically skipped parts.
[0019] In a further embodiment of the method, the displaying of the filtered value may include displaying the entire
area of the audio file in a color gradation.
[0020] In a further embodiment of the method, the displaying of the entire area of the audio file in the color gradation
may include displaying the entire area of the audio file in first to third colors so that the entire area can be divided into
a verse, an intro, a bridge, and highlight parts.
[0021] In a further embodiment of the method, the displaying of the entire area of the audio file in the first to third colors
may include confirming each peak value of the filtered value, and matching the confirmed peak value to any one of pre-
set three areas.
[0022] In a further embodiment of the method, the method may further include  receiving an input for reproducing only
one of the four divided parts of the area, and reproducing only the input part of the area.
[0023] In a further embodiment of the method, the method may further include receiving at least one audio file selected
from a plurality of stored audio files, receiving an input for reproducing only at least one area among the at least one
selected audio file area, automatically skipping to only the at least one input area by analyzing the color gradation, and
orderly reproducing only the automatically skipped parts.
[0024] In accordance with another aspect of the present invention at least one of the above mentioned objects is
achieved in an electronic device comprising a memory including software modules for extracting only header information
from at least one frame included in a specific audio file and for extracting a global gain value, which is an average volume
of respective frames, by using the extracted frame header information, a processor unit for filtering the extracted global
gain value and executing the software modules, and a touch screen for displaying the filtered value.
[0025] In an embodiment of the invention, the touch screen may receive a command for reproducing the specific audio
file.
[0026] In a further embodiment, the memory may include a side information extraction module for extracting side
information from the extracted frame header information, and a filtering module for extracting the global gain value by
using information included in the extracted side information.
[0027] In a further embodiment, the processor unit may connect the respective extracted global gain value, normalize
the connected global gain value, and smooth the normalized value.
[0028] In a further embodiment, the processor unit may normalize the connected global gain value according to the

equation of 

[0029] In a further embodiment, the processor unit may perform smoothing by using a moving average method.
[0030] In a further embodiment, the touch screen may display the entire area of the audio file in an audio stream
waveform pattern.
[0031] In a further embodiment, the touch screen may display the entire area of the audio file so that the entire area
can be divided into a verse, an intro, a bridge, and highlight (i.e., chorus) parts.
[0032] In a further embodiment, the electronic device may further include a processor unit for confirming each peak
value of the filtered value and for matching the confirmed peak value to any one of pre-set three areas.
[0033] In a further embodiment, the touch screen may receive an input for reproducing only one of the four divided
parts of the area, and the electronic device may further include a processor unit for reproducing only the input part of
the area.
[0034] In a further embodiment, the touch screen may receive at least one audio file selected from a plurality of stored
audio files, receive an input for reproducing only at least one area among the at least one selected audio file area,
automatically skip to only the at least one input area by analyzing a waveform of the audio stream, and orderly reproduce
only the automatically skipped parts.
[0035] In a further embodiment, the touch screen may display the entire area of the audio file in a color gradation.
[0036] In a further embodiment, the touch screen may display the entire area of the audio file in first to third colors so
that the entire area can be divided into a verse, an intro, a bridge, and highlight parts.
[0037] In a further embodiment, the electronic device may further include a processor unit for confirming each peak
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value of the filtered value and for matching the confirmed peak value to any one of pre-set three areas.
[0038] In a further embodiment, the touch screen may receive an input for reproducing only one of the four divided
parts of the area, and the electronic device may further include a processor unit for reproducing only the input part of
the area.
[0039] In a further embodiment, the touch screen may receive at least one audio file selected from a plurality of stored
audio files, receives an input for reproducing only at least one area among the at least one selected audio file area,
automatically skip to only the at least one input area by analyzing the color gradation, and orderly reproduce only the
automatically skipped parts.
[0040] In accordance with a further aspect of the present invention at least one of the above mentioned object is
achieved by a method of operating an electronic device comprising selecting at least two audio files; and reproducing
each one of a verse, an intro, a bridge, and highlight parts of the at least two files successively.
[0041] In a further embodiment of the method, the method further comprises displaying extracted global gain values
for reproduced frames of the at least two audio files in an audio stream waveform pattern.
[0042] Further advantageous embodiments are specified in the dependent claims.
[0043] Other aspects, advantages, and salient features of the invention will become apparent to those skilled in the
art from the following detailed description, which, taken in conjunction with the annexed drawings, discloses exemplary
embodiments of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0044] The above and other aspects, features, and advantages of certain exemplary embodiments of the present
invention will be more apparent from the following description taken in conjunction with the accompanying drawings, in
which:
[0045] FIG. 1 illustrates an audio stream display according to an exemplary embodiment of the present invention;
[0046] FIGs. 2A and 2B illustrate extracting each piece of frame header information included in a specific audio file
according to an exemplary embodiment of the present invention;
[0047] FIGs. 3A and 3B illustrate normalizing a global gain value according to an exemplary embodiment of the present
invention;
[0048] FIG. 4 illustrates smoothing of a normalized value according to an exemplary embodiment of the present
invention;
[0049] FIGs. 5A and 5B illustrate displaying of an audio stream in a waveform pattern according to an exemplary
embodiment of the present invention;
[0050] FIGs. 6A and 6B illustrate displaying of an audio stream by using a color gradation according to an exemplary
embodiment of the present invention;
[0051] FIGs. 7A and 7B illustrate receiving of an input for reproducing only a specific area according to an exemplary
embodiment of the present invention;
[0052] FIGs. 8A and 8B illustrate receiving of an input for reproducing only a specific area according to an exemplary
embodiment of the present invention;
[0053] FIGs. 9A through 9C illustrate reproducing of only a specific part of at least one file in an electronic device
according to an exemplary embodiment of the present invention;
[0054] FIGs. 10A through 10C illustrate reproducing of only a specific part of at least one file in an electronic device
according to an exemplary embodiment of the present invention;
[0055] FIG. 11 is a flowchart of displaying an audio stream in a waveform pattern according to an exemplary embodiment
of the present invention;
[0056] FIG. 12 is a flowchart of displaying an audio stream in a color gradation according to an exemplary embodiment
of the present invention;
[0057] FIG. 13 is a flowchart of orderly reproducing only at least any one area by analyzing a waveform of an audio
stream in an electronic device according to an exemplary embodiment of the present invention;
[0058] FIG. 14 is a flowchart of orderly reproducing only at least one area by analyzing a color gradation according to
an exemplary embodiment of the present invention; and
[0059] FIG. 15 is a block diagram illustrating a structure of an electronic device according to an exemplary embodiment
of the present invention.
[0060] Throughout the drawings, it should be noted that like reference numbers are used to depict the same or similar
elements, features, and structures.

DETAILED DESCRIPTION OF EXEMPLARY EMBODIMENTS

[0061] The following description with reference to the accompanying drawings is provided to assist in a comprehensive
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understanding of exemplary embodiments of  the invention as defined by the claims and their equivalents. It includes
various specific details to assist in that understanding but these are to be regarded as merely exemplary. Accordingly,
those of ordinary skill in the art will recognize that various changes and modifications of the embodiments described
herein can be made without departing from the scope of the invention. In addition, descriptions of well-known functions
and constructions may be omitted for clarity and conciseness.
[0062] The terms and words used in the following description and claims are not limited to the bibliographical meanings,
but, are merely used by the inventor to enable a clear and consistent understanding of the invention. Accordingly, it
should be apparent to those skilled in the art that the following description of exemplary embodiments of the present
invention is provided for illustration purpose only and not for the purpose of limiting the invention as defined by the
appended claims and their equivalents.
[0063] It is to be understood that the singular forms "a," "an," and "the" include plural referents unless the context
clearly dictates otherwise. Thus, for example, reference to "a component surface" includes reference to one or more of
such surfaces.
[0064] By the term "substantially" it is meant that the recited characteristic, parameter, or value need not be achieved
exactly, but that deviations or variations, including for example, tolerances, measurement error, measurement accuracy
limitations and other factors known to those of skill in the art, may occur in amounts that do not preclude the effect the
characteristic was intended to provide.
[0065] Exemplary embodiments of the present invention provide an apparatus and a method for high speed visualization
of an audio stream without a time latency by analyzing only a frame header instead of fully decoding the entire raw data
of an audio file to be reproduced.
[0066] FIG. 1 illustrates an audio stream display according to an exemplary embodiment of the present invention. It
is assumed that an electronic device of the present invention has a media player function. For example, it is assumed
that the electronic device is capable of reproducing an audio file. Hereinafter, the audio stream of the present invention
will be described.
[0067] In an exemplary embodiment of the present invention, when a specific audio file is reproduced in the electronic
device, not only is the audio file reproduced but also an audio stream of the audio file currently being reproduced is
displayed on a touch screen. Herein, the audio stream can be defined as a function which displays the audio file currently
being reproduced in a pre-set waveform pattern or color gradation pattern so that a user can easily identify a section or
the like of the audio file. More specifically, the audio stream can be visualized at a high speed based on the pre-set
waveform pattern or color gradation pattern by analyzing only each frame header of at least one frame included in a
specific audio file. The audio stream function-equipped electronic device of the related art experiences a time latency
since the entire audio file currently being reproduced is fully decoded to display an audio stream in the electronic device.
As a result, the electronic device cannot display the audio stream until the entire audio file to be reproduced is fully
decoded, and thus, a desire of a user who demands fast feedback cannot be satisfied. On the other hand, the electronic
device has an advantage in that the audio stream can be displayed fast by analyzing only each frame header included
in a specific audio file without having to fully decode the entire audio file to be reproduced. Hereinafter, the audio stream
of FIG. 1 will be described.
[0068] Referring to FIG. 1, a song A is currently being reproduced in the electronic device, and a progress bar 101 of
a media player shows a reproduction position of an audio file being reproduced. In addition, an audio stream 102 is
displayed in a waveform pattern. More specifically, if it is assumed that the audio stream 102 is not displayed in the
waveform pattern, it is difficult for a user to recognize a location of the audio file currently being reproduced or a location
of a specific part of the audio file by seeing only the progress bar 101 of the media player. For example, if it is assumed
that the user reproduces the specific audio file and thereafter desires to listen to only a highlight part of the audio file,
the user moves the progress bar 101 by approximately presuming the highlight part. For example, in order to move to
the highlight part of the audio file, the user inevitably experiences several times of trial and error. However, as shown
in the example of FIG. 1, the electronic device not only provides a fast audio stream to the user by displaying the audio
stream  102 in the waveform pattern on the progress bar 101 but also facilitates easy identification of the audio file
currently being reproduced. In the above example, by using the audio stream 102 displayed in the waveform pattern,
the user can easily recognize that a part having a highest waveform peak is the highlight part. Therefore, the user can
move the progress bar to the highlight part of the audio file without having to experience the several times of trial and error.
[0069] FIGs. 2A and 2B illustrate extracting each piece of frame header information included in a specific audio file
according to an exemplary embodiment of the present invention.
[0070] Referring to FIGs. 2A and 2B, the audio file includes a file header 201 and at least one frame 202. In addition,
each frame includes a frame header 203 and data 204.
[0071] FIG. 2A illustrates a configuration of the audio file according to an exemplary embodiment of the present
invention. More specifically, the audio file has the file header 201 located in a front part of the audio file, and the file
header 201 includes the number of frames included in the audio file, tagging information, and the like. For example, the
file header 201 of the audio file includes information regarding the total number of frames currently included in the audio
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file and tagging information (e.g., an artist, a title, album information, or the like) of the audio file.
[0072] FIG. 2B illustrates a configuration of any one of the respective frames included in the audio file according to
an exemplary embodiment of the present invention. More specifically, the frame header 203 is located in a front part of
the specific frame, and the frame header 203 includes a data size, decoding information, or the like, of the data 204
included in the frame. For example, the header 203 of the specific frame includes the data size, an encoding compression
option, bit rate information, side information, and the like.
[0073] Hereinafter, a process of extracting header information of each frame included in the specific audio file will be
described. First, the electronic device receives a command for reproducing the specific audio file from the user. Thereafter,
the electronic device extracts only information of the header 203 of each frame among at least one frame 202 included
in the audio file for which the command for  reproducing the audio file is received from the user. For example, the
information of the frame header 203 included in each of the plurality of frames 202 included in the audio file to be
reproduced by the electronic device is extracted. More specifically, side information is extracted from the information
included in the frame header 203 and a global gain value, which is an average volume of respective frames, is extracted.
After the electronic device extracts the global gain value which is the average volume of respective frames, the electronic
device connects the extracted global gain values, normalizes the connected global gain values, and smoothes the
normalized values. The normalization and smoothing process will be described below with reference to FIGs. 3A and
3B and FIG. 4. Herein, the average volume of the frames indicates an average signal size of a plurality of pieces of data
included in the frame. The pieces of data are audio signals. For example, the global gain value is a representative value
for each frame which represents an average signal size of audio signals included in each frame. A volume (or level) of
each frame can be adjusted while varying the global gain value.
[0074] FIGs. 3A and 3B illustrate normalizing a global gain value according to an exemplary embodiment of the present
invention. FIG. 3A illustrates a graph before normalization, and FIG. 3B illustrates a graph after normalization according
to an exemplary embodiment of the present invention.
[0075] Referring to FIGs. 3A and 3B, first, as described above with reference to FIGs. 2A and 2B, the electronic device
receives a command for reproducing a specific audio file from a user. Upon receiving the command for reproducing the
specific audio file, the electronic device extracts only each piece of frame header information from at least one frame
included in the audio file. Thereafter, the electronic device extracts side information from information included in each
frame header, extracts a global gain value which is an average volume of respective frames, and connects the respective
extracted global gain value. For example, f(x) of FIG. 3A illustrates a graph after connecting the respective extracted
global gain values.
[0076] More specifically, f’(x) of FIG. 3B illustrates a graph obtained by normalizing f(x) of FIG. 3A. Referring to FIG.
3B, comparing f’(x) and f(x), the two graphs have the same pattern. However, the y-axis is in the range of A to B before
normalization, whereas the range of the y-axis is decreased to the range of A’ to B’ after normalization. Herein, the range
of the y-axis refers to a dynamic range which represents a difference between a minimum peak value and a maximum
peak value. For example, although the dynamic range may be from A to B before normalization, the dynamic range is
decreased to the range from A’ to B’ after normalization. As described above, normalization is performed by decreasing
the dynamic range because a great memory capacity is required for data processing in a case of data having a great
dynamic range. For example, a normalization task is required to decrease the dynamic range of the graph f(x) before
normalization. Herein, normalization of the global gain value can be determined by Equation (1) below. 

[0077] Herein, f’(x) denotes a normalized value after connecting the respective global gain values, A denotes a max-
imum peak value before normalization, B denotes a minimum peak value before normalization, A’ denotes a maximum
peak value after normalization, and B’ denotes a minimum peak value after normalization.
[0078] For example, an exemplary embodiment of the present invention performs normalization by connecting the
respective extracted global gain values, because in doing so, a less memory capacity is required when the electronic
device performs data processing by the use of normalization of the graph f’(x) according to Equation (1) above, if an
audio file (i.e., raw data) before decoding has a great range from A to B.
[0079] FIG. 4 illustrates smoothing of a normalized value according to an exemplary embodiment of the present
invention.
[0080] Referring to FIG. 4, the normalized value is first smoothed so that data 401 with an angular pattern before
smoothing is filtered by using a moving average method and thus, is displayed in a smoothed graph 402. As described
with reference to FIGs. 3A and 3B, the process of smoothing the normalized value is included in the process of filtering
each extracted global gain value. More specifically, the process of filtering each extracted global gain value includes a
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process of connecting the respective extracted global gain values, a process of normalizing the connected global  gain
values, and a process of smoothing the normalized values. For example, the process of smoothing the normalized value
to be described with reference to FIG. 4 is included in the process of filtering the respective extracted global gain values.
Hereinafter, the concept of a moving average for smoothing a normalized value will be described. The moving average
is an average of a specific number of only recently measured values, and can be defined as an average of only recent
values without considering previous data. More specifically, it is a method of obtaining an tangent line by connecting
average values of a specific number of measured values prior or next to a certain measured value, with respect to each
measured value of a time series. The aforementioned moving average method is advantageous in terms of easy under-
standing and easy calculation. For example, exemplary embodiments of the present invention can smooth the normalized
values to the moving average.
[0081] FIGs. 5A and 5B illustrate displaying of an audio stream in a waveform pattern according to an exemplary
embodiment of the present invention. FIG. 5A illustrates confirming of a peak value of a filtered value and matching it
to any one pre-set area according to an exemplary embodiment of the present invention.
[0082] Referring to FIG. 5A, an electronic device filters each extracted global gain value, confirms each peak value
of the filtered value, and matches the confirmed peak value to any one of three pre-set areas. More specifically, the
electronic device connects the respective extracted global gain values, normalizes the connected global gain values,
and smoothes the normalized values. The completion of the normalization and smoothing process implies the completion
of filtering of the extracted global gain value. Thereafter, the electronic device confirms each filtered value and matches
it to any one of pre-set areas. For example, when a 1st threshold and a 2nd threshold are determined by a user, the
electronic device confirms each peak value of the filtered value. First, if a filtered peak value 501 is less than the 1st

threshold, a corresponding part may be a verse part or a bridge part in the entire audio file. In addition, if a filtered peak
value 502 is greater than or equal to the 1st threshold and is less than the 2nd threshold, the corresponding part may be
an intro part in the entire audio file. In addition, if a filtered peak value 503 is greater than or equal to the 2nd threshold,
the corresponding part may be a highlight (e.g., a chorus) part in the entire audio file. Each audio file may not be clearly
divided into the verse, the intro, the bridge, and the highlight parts and a specific part of a certain audio file may be
omitted. However, most audio files may be divided into four parts as described above. For example, the electronic device
can confirm each peak value of the filtered value, and can divide the entire audio file into the verse, the intro, the bridge,
and the highlight parts. Herein, the verse and bridge parts have the same peak value less than or equal to the 1st

threshold. However, the electronic device classifies a first part, of which the peak value of the filtered value is confirmed
to be less than or equal to the 1st threshold, as the verse part and classifies a next confirmed part as the bridge part.
Therefore, as described above, a part of which the peak value 501 of the filtered value is less than or equal to the 1st

threshold may be the verse or the bridge part.
[0083] FIG. 5B illustrates displaying of an audio stream in a waveform pattern in a touch screen of an electronic device
according to an exemplary embodiment of the present invention. As described above with reference to FIG. 5A, the
electronic device confirms a peak value of a filtered value and thus, displays the entire audio file so that a user can easily
identify a specific part among a verse, an intro, a bridge, and highlight parts.
[0084] Referring to FIG. 5B, the electronic device can display the entire audio file in a waveform pattern. For example,
the entire audio file can be displayed in a waveform pattern of an audio stream on a progress bar shown in FIG. 5B.
More specifically, the user can know that a first start part of the audio file is a verse part 504, and can know that a part
which comes after the verse part 504 and which shows a higher peak value than the verse part 504 is an intro part 505
which is a part including a first voice, and can confirm that a part which shows a highest peak value is a highlight part
506 of the audio file. In addition, the user can know that a part which comes after the highlight part 506 and of which a
peak value is displayed to be low is a bridge part 507, and can confirm that a part which shows a higher peak value
again is a highlight part 508. As described above, the electronic device can display an audio stream in a waveform
pattern without a time latency by using only each piece of frame header information instead of decoding the entire data
of a specific audio file instructed to be reproduced by the user, and also can allow the user to easily identify a  section
of the entire audio file by seeing the waveform of the audio stream.
[0085] FIGs. 6A and 6B illustrate displaying of an audio stream by using a color gradation according to an exemplary
embodiment of the present invention. FIG. 6A illustrates confirming of a peak value of a filtered value and matching it
to any one pre-set color according to an exemplary embodiment of the present invention.
[0086] Referring to FIG. 6A, an electronic device filters each extracted global gain value, confirms each peak value
of the filtered value, and matches the confirmed peak value to any one of three pre-set colors. More specifically, the
electronic device connects the respective extracted global gain values, normalizes the connected global gain values,
and smoothes the normalized values. The completion of the normalization and smoothing process implies the completion
of filtering of the extracted global gain value. Thereafter, the electronic device confirms each filtered value and matches
it to any one of pre-set colors. For example, when a 1st threshold and a 2nd threshold are determined by a user, the
electronic device confirms each peak value of the filtered value. First, if a filtered peak value 601 is less than the 1st

threshold, a corresponding part may be a verse part or a bridge part in the entire audio file. In addition, if a filtered peak
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value 602 is greater than or equal to the 1st threshold and is less than the 2nd threshold, the corresponding part may be
an intro part in the entire audio file. In addition, if a filtered peak value 603 is greater than or equal to the 2nd threshold,
the corresponding part may be a highlight part in the entire audio file. Each audio file may not be clearly divided into the
verse, the intro, the bridge, and the highlight parts and a specific part of a certain audio file may be omitted. However,
most audio files may be divided into four parts as described above. For example, the electronic device can confirm each
peak value of the filtered value, and can divide the entire audio file into the verse, the intro, the bridge, and the highlight
parts. Herein, the verse and bridge parts have the same peak value less than or equal to the 1st threshold. However,
the electronic device classifies a first part, of which the peak value of the filtered value is confirmed to be less than or
equal to the 1st threshold, as the verse part and classifies a next confirmed part as the bridge part. Therefore, as described
above, a part of which the peak value 601 of the filtered value is less than or equal to the 1st threshold may be the verse
or the bridge part.
[0087] FIG. 6B illustrates displaying of an audio stream in a touch screen of an electronic device by using a color
gradation according to an exemplary embodiment of the present invention. As described above with reference to FIG.
6A, the electronic device confirms a peak value of a filtered value and thus, displays the entire audio file so that a user
can easily identify a specific part among the verse, the intro, the bridge, and the highlight parts.
[0088] Referring to FIG. 6B, the electronic device can display the entire audio file in a color gradation pattern. For
example, the entire audio file can be displayed in a color gradation pattern of an audio stream on a progress bar shown
in FIG. 6B. More specifically, the user can know that a first color 604 displayed on the progress bar is a verse part which
is a first start part, can know that a part which comes after the first color 604 and which is displayed with a second color
605 is an intro part including a first voice, and can confirm that a part which comes after the second color 605 and which
is displayed with a third color 606 is a first highlight part of the audio file. In addition, the user can know that a part which
comes after the third color 606 and which is displayed again with a first color 607 is a bridge part, and can confirm that
a part which is displayed again with a third color 608 is a second highlighted part. For example, since a section of one
audio file can be divided into the verse, the intro, the bridge, and the highlight parts, the user can easily know that a part
displayed with the first color 604 is a verse part, a part displayed with the second color 605 after the first color 604 is
displayed is an intro part, a part displayed with the third color 606 after the second color 605 is displayed is a first highlight
part, a part displayed with the first color 607 is a bridge part, and a part displayed with the third color 608 is a second
highlight part. As described above, the electronic device can display an audio stream in a color gradation pattern without
a time latency by using only each piece of frame header information instead of decoding the entire data of a specific
audio file instructed to be reproduced by the user, and also can allow the user to easily identify a section of the entire
audio file by seeing the color gradation of the audio stream.
[0089] FIGs. 7A and 7B illustrate receiving of an input for reproducing only a specific area according to an exemplary
embodiment of the present invention. FIG. 7A illustrates displaying of an audio stream in a waveform pattern according
to an  exemplary embodiment of the present invention.
[0090] Referring to FIG. 7A, the electronic device can display the audio stream in the waveform pattern. More specif-
ically, upon receiving a command for reproducing a specific audio file from a user, the electronic device can display an
audio stream rapidly by extracting only each piece of frame header information from at least one frame of the audio file.
In the audio stream displayed in the waveform pattern in FIG. 7A according to the exemplary embodiment of the present
invention, a section of the entire audio file is displayed in a waveform pattern on a progress bar included in a media
player. As shown in FIG. 7A, the audio file starts from a verse part 701, followed by an intro part 702 including a voice.
The intro part 702 is followed by a first highlight part 703. The first highlight part 703 is followed by a bridge part 704,
followed by a second highlight part 705 and the end of the audio file. For example, the electronic device can display an
audio stream in a waveform pattern rapidly without a time latency by using only each piece of frame header information
instead of decoding the entire data of a specific audio file instructed to be reproduced by the user, and also can allow
the user to easily identify a section of the entire audio file by seeing the waveform of the audio stream.
[0091] FIG. 7B illustrates displaying of only a specific area by using a waveform pattern of a displayed audio stream
according to an exemplary embodiment of the present invention.
[0092] Referring to FIG. 7B, a section of a specific audio file currently being reproduced is displayed in a waveform
pattern on a progress bar of a media player. As described with reference to FIG. 7A, the electronic device displays a
section of a specific audio file in a waveform pattern, and thus, there is an advantage in that the section of the audio file
currently being displayed can be easily identified. Hereinafter, an example of displaying only a specific area by using a
waveform pattern of a displayed audio stream will be described with reference to FIG. 7B. First, if the electronic device
receives a command for reproducing a specific audio file, the electronic device can display a section of the audio file
rapidly in a waveform pattern, without having to decode the entire audio file, by extracting only frame header information
included in at least one frame of the audio file to be reproduced. For  example, the user can easily identify the entire
section of the audio file by seeing that the audio stream is displayed in a waveform pattern. Assume that the user desires
to listen to only a specific part called a highlight part instead of listening to the audio file from the beginning. By seeing
the audio stream displayed in the waveform pattern on the progress bar of the media player, the user can directly move
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the progress bar to a highlight part 705 of the audio file currently being reproduced. For example, as described above,
since the electronic device displays the audio stream such that the entire section of the audio file can be confirmed at
a glance, the user can move the progress bar to a desired part, i.e., the highlight part 705. In the related art, the audio
stream is not provided so that the user can easily recognize the section of the audio file currently being displayed.
Therefore, there is a problem in that the user inevitably experiences several times of trial and error to reproduce the
audio file starting from a specific part as described in the above example. However, since the entire section of the audio
file is displayed in the waveform pattern on the progress bar, there is an advantage in that the user can move the progress
bar to a desired part without having to experience several times of trial and error.
[0093] FIGs. 8A and 8B illustrate receiving of an input for reproducing only a specific area according to an exemplary
embodiment of the present invention. FIG. 8A illustrates displaying of an audio stream in a color gradation according to
an exemplary embodiment of the present invention.
[0094] Referring to FIG. 8A, the electronic device can display the audio stream in the color gradation. More specifically,
upon receiving a command for reproducing a specific audio file from a user, the electronic device can display an audio
stream rapidly by extracting only each piece of frame header information from at least one frame of the audio file. In the
audio stream displayed in the color gradation in FIG. 8A according to the exemplary embodiment of the present invention,
a section of the entire audio file is displayed in first to third colors on a progress bar included in a media player. As shown
in FIG. 8A, the audio file starts from a verse part (first color) 801, followed by an intro part (second color) 802 including
a voice. The intro part 802 is followed by a first highlight part (third color) 803. The first highlight part 803 is followed by
a bridge part (first color) 804, followed by a second highlight part (third  color) 805 and the end of the audio file. For
example, the electronic device can display an audio stream in a color gradation rapidly without a time latency by using
only each piece of frame header information instead of decoding the entire data of a specific audio file instructed to be
reproduced by the user, and also can allow the user to easily identify a section of the entire audio file by seeing only the
color of the audio stream.
[0095] FIG. 8B illustrates displaying of only a specific area by using an audio stream displayed in a color gradation
according to an exemplary embodiment of the present invention.
[0096] Referring to FIG. 8B, a section of a specific audio file currently being reproduced is displayed in first to third
colors on a progress bar of a media player. As described with reference to FIG. 8A, the electronic device displays a
section of a specific audio file in a color gradation, and thus, there is an advantage in that the section of the audio file
currently being displayed can be easily identified. Hereinafter, an example of displaying only a specific area by using a
color gradation of a displayed audio stream will be described with reference to FIG. 8B. First, if the electronic device
receives a command for reproducing a specific audio file, the electronic device can display a section of the audio file
rapidly in first to third colors, without having to decode the entire audio file, by extracting only frame header information
included in at least one frame of the audio file to be reproduced. For example, the user can easily identify the entire
section of the audio file by seeing only the color of the displayed audio stream. Assume that the user desires to listen
to only a specific part called a highlight part instead of listening to the audio file from the beginning. By seeing an audio
stream displayed in first to third colors on the progress bar of the media player, the user can directly move the progress
bar to a second highlight part 805 of the audio file currently being reproduced. For example, as described above, since
the electronic device displays the audio stream such that the entire section of the audio file can be confirmed at a glance,
the user can move the progress bar to a desired part, i.e., the highlight part 805. In the related art, the audio stream is
not provided so that the user can easily recognize the section of the audio file currently being displayed. Therefore, there
is a problem in that the user inevitably experiences several times of trial and error to reproduce the audio file starting
from a specific part as described in the above  example. However, since it is displayed in a specific color on the progress
bar, there is an advantage in that the user can move the progress bar to a desired part without having to experience
several times of trial and error. For example, the entire audio file can be displayed in the color gradation of the audio
stream on the progress bar shown in FIG. 8B. More specifically, the user can know that a first color 801 displayed on
the progress bar is a verse part which is a first start part, can know that a part which comes after the first color 801 and
which is displayed with a second color 802 is an intro part including a first voice, and can confirm that a part which comes
after the second color 802 and which is displayed with a third color 803 is a first highlight part of the audio file. In addition,
the user can know that a part which comes after the third color 803 and which is displayed again with a first color 804
is a bridge part, and can confirm that a part which is displayed with a third color 805 is a second highlighted part.
[0097] FIGs. 9A through 9C illustrate reproducing of only a specific part of at least one file in an electronic device
according to an exemplary embodiment of the present invention. FIG. 9A illustrates selecting of at least one file from
audio files stored in the electronic device according to an exemplary embodiment of the present invention.
[0098] Referring to FIG. 9A, the electronic device can receive at least one file selected by a user from the audio files
stored in the electronic device. For example, it is assumed that, when a plurality of audio files are stored in the electronic
device, the user intends to reproduce a file by selecting at least one file from the plurality of audio files stored in the
electronic device. First, when the electronic device receives a local part selected by the user, the electronic device
displays all audio files currently stored therein. Thereafter, as shown in the example of FIG. 9A, songs A, B, and D can
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be selected by a user touch from the total audio files stored in the electronic device. For example, the user can select
a specific song by a touch from all audio files stored locally in the electronic device. In the example of FIG. 9A according
to the exemplary embodiment, the at least one audio file is selected by the user touch. Although at least one audio file
is selected by the user touch in FIG. 9A, it is apparent that the at least one audio file can also be selected by receiving
a specific command instead of the user  touch.
[0099] FIG. 9B illustrates selecting of a reproduction range of an audio file selected in an electronic device according
to an exemplary embodiment of the present invention.
[0100] Referring to FIG. 9B, when at least one audio file is selected from audio files stored in the electronic device as
described with reference to FIG. 9A, in order to select a reproduction range of at least one audio file selected by the
user, the electronic device displays the reproduction range of the selected at least one audio file so that the reproduction
range can be selected. For example, if the songs A, B, and D are selected by the user in the electronic device in the
above example, the electronic device specifically displays reproduction ranges of the selected songs A, B, and C. As
shown in FIG. 9B, a specific part (e.g., the entire part, only a verse part, only an intro part, only a bridge part, and only
a highlight part) is displayed. For example, the user can select a desired part from the reproduction range of the selected
songs displayed on the touch screen of the electronic device, so that only the desired part is reproduced. If the user
desires to listen to only the highlight part, what the user has to do is to select only the "highlight part" from the specific
parts displayed in the electronic device.
[0101] Referring to FIG. 9C, it illustrates orderly reproducing of only at least one area selected by analyzing a waveform
of an audio stream in an electronic device according to an exemplary embodiment of the present invention. More
specifically, the electronic device receives a command for reproducing only at least one area among the at least one
selected audio file area from the user, analyzes a waveform of an audio stream, and orderly reproduces only a corre-
sponding part by automatically skipping to at least one input area. In the above example, if the electronic device receives
an input for reproducing only a highlight part 901 of songs A, B, and D selected by the user, the electronic device
automatically skips to the highlight part 901 of the songs A, B, and D and reproduces only the highlight part 901 of the
songs A, B, and D. In the related art, there is no method capable of reproducing only a specific part of an audio file and
exemplary embodiments of the present invention propose a method capable of reproducing only a specific part of at
least one audio file as described above, and thus, advantageously satisfy various desires of the user. Although not
shown in FIGs. 9A through 9C, for example, when the user intends to reproduce both of a verse part and a highlight
part of the songs A, B, and D, if the user simultaneously selects the "verse part" and the "highlight part" in a specific
reproduction range, the electronic device orderly reproduces only the "verse part" and the "highlight part" of the songs
A, B, and D.
[0102] FIGs. 10A through 10C illustrate reproducing of only a specific part of at least one file in an electronic device
according to an exemplary embodiment of the present invention. FIG. 10A illustrates selecting of at least one file from
audio files stored in the electronic device according to an exemplary embodiment of the present invention.
[0103] Referring to FIG. 10A, the electronic device can receive at least one file selected by a user from the audio files
stored in the electronic device. For example, it is assumed that, when a plurality of audio files are stored in the electronic
device, the user intends to reproduce a file by selecting at least one file from the plurality of audio files stored in the
electronic device. First, when the electronic device receives a local part selected by the user, the electronic device
displays all audio files currently stored therein. Thereafter, as shown in the example of FIG. 10A, songs A and C can be
selected by a user touch from the total audio files stored in the electronic device. For example, the user can select a
specific song by a touch from all audio files stored locally in the electronic device. In the example of FIG. 10A according
to the exemplary embodiment of the present invention, the at least one audio file is selected by the user touch. Although
at least one audio file is selected by the user touch in FIG. 10A, it is apparent that the at least one audio file can also
be selected by receiving a specific command instead of the user touch.
[0104] FIG. 10B illustrates selecting of a reproduction range of an audio file selected in an electronic device according
to an exemplary embodiment of the present invention.
[0105] Referring to FIG. 10B, when at least one audio file is selected from audio files stored in the electronic device
as described with reference to FIG. 10A, in order to select a reproduction range of at least one audio file selected by
the user, the electronic device displays the reproduction range of the selected at least one audio file  so that the repro-
duction range can be selected. For example, if the songs A and C are selected by the user in the electronic device in
the above example, the electronic device specifically displays reproduction ranges of the selected songs A and C. As
shown in FIG. 10B, a specific part (e.g., the entire part, only a verse part, only an intro an intro part, only a bridge part,
and only a highlight part) is displayed. For example, the user can select a desired part from the reproduction range of
the selected songs displayed on the touch screen of the electronic device, so that only the desired part is reproduced.
If the user desires to listen to only the verse part, what the user has to do is to select only the "verse part" from the
specific parts displayed in the electronic device.
[0106] Referring to FIG. 10C, it illustrates orderly reproducing only at least one area selected by analyzing a gradation
of an audio stream in an electronic device according to an exemplary embodiment of the present invention. More
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specifically, the electronic device receives from a user a command for reproducing only at least one area selected from
the at least one audio file area, analyzes an audio stream displayed in a color gradation, and orderly reproduces only a
corresponding part by automatically skipping to at least one input area. In the above example, if the electronic device
receives an input for reproducing only a verse part 1001 of the songs A and C selected by the user, the electronic device
automatically skips to the verse part 1001 of the songs A and C and reproduces only the verse part 1001 of the songs
A and C. In the related art, there is no method capable of reproducing only a specific part of an audio file and exemplary
embodiments of the present invention propose a method capable of reproducing only a specific part of at least one audio
file as described above, and thus, advantageously satisfy various desires of the user. Although not shown in FIGs. 10A
through 10C, for example, when the user intends to reproduce both of a verse part and a highlight part of the songs A
and C, if the user simultaneously selects the "verse part" and the "highlight part" in a specific reproduction range, the
electronic device orderly reproduces only the "verse part" and the "highlight part" of the songs A and C.
[0107] FIG. 11 is a flowchart of displaying an audio stream in a waveform pattern according to an exemplary embodiment
of the present invention.
[0108] Referring to FIG. 11, an electronic device receives a command for reproducing a specific audio file in step
1101. More specifically, the electronic device receives from a user a command for reproducing a specific file selected
from at least one audio file stored locally. For example, it is assumed that, when a plurality of audio files are stored in
the electronic device, the user intends to reproduce a file by selecting a specific audio file from the plurality of audio files
stored in the electronic device. First, when the electronic device receives a local part selected by the user, the electronic
device displays all audio files currently stored therein. Thereafter, any one audio file can be selected by a user touch
from the total audio files in the electronic device. For example, the user can select a specific song by a touch from all
audio files stored locally in the electronic device.
[0109] Upon receiving a command for reproducing a specific audio file, the electronic device extracts only each piece
of header information from at least one frame included in the specific audio file in step 1102. More specifically, the audio
file may consist of a file header and at least one frame. In addition, each frame may consist of a frame header and data.
For example, upon receiving a command for reproducing a specific audio file, the electronic device extracts only each
piece of header information from at least one frame included in the audio file instead of decoding the entire data of the
specific audio file.
[0110] After extracting only each piece of header information from the at least one frame included in the specific audio
file, the electronic device extracts side information from the extracted header information in step 1103. More specifically,
a frame header is located in a front part of a specific frame, and the frame header includes a data size of data included
in the frame, decoding information, and the like. For example, the header of the specific frame includes a data size of
the frame, an encoding compression option, bit-rate information, side information, and the like. Herein, the electronic
device extracts the side information included in the frame header.
[0111] After extracting the side information from the extracted header information, the electronic device extracts a
global gain value by using information included in the side information in step 1104. More specifically, a global gain value
which is an average volume of the respective frames is extracted by extracting the side information from the information
included in the frame header. Herein, the global gain value can be defined as the average volume of the respective
frames of the side information extracted from the information included in the frame.
[0112] Thereafter, the electronic device filters the extracted global gain value in step 1105. More specifically, if the
global gain value which is the average volume of the respective frames is extracted in the electronic device, the electronic
device connects the extracted global gain values, normalizes the connected global gain values, and smoothes the
normalized values. For example, a process of filtering the extracted global gain value may include a process of connecting
the extracted global gain values, a process of normalizing the connected global gain values, and a process of smoothing
the normalized values. Herein, the connected global gain values are normalized because a great memory capacity is
required for data processing in a case of data having a great dynamic range. In addition, the normalized value is smoothed
in order to display data in an angular pattern by filtering the value according to a moving average method.
[0113] After filtering the extracted global value, the electronic device displays the filtered value in an audio stream
waveform pattern in step 1106. More specifically, the electronic device confirms a peak value of the filtered value and
displays the entire audio file so that the user can easily identify a specific part among the verse, the intro, the bridge,
and the highlight parts. For example, the user can know that a first start part of the audio file is a verse part, and can
know that a part which comes after the verse part and which shows a higher peak value than the verse part is an intro
part, which is a part including a first voice, and can confirm that a part which shows a highest peak value is a highlight
part of the audio file. In addition, the user can know that a part which comes after the highlight part and of which a peak
value is displayed to be low is a bridge part, and can confirm that a part which shows a higher peak value again is a
highlight part. As described above, the electronic device can display an audio stream in a waveform pattern without a
time latency by using only each piece of frame header information instead of decoding the entire data of a specific audio
file instructed to be reproduced by the user, and also can allow the user to easily identify a  section of the entire audio
file by seeing the waveform of the audio stream.
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[0114] FIG. 12 is a flowchart of displaying an audio stream in a color gradation according to an exemplary embodiment
of the present invention.
[0115] Referring to FIG. 12, an electronic device receives a command for reproducing a specific audio file in step
1201. More specifically, the electronic device receives from a user a command for reproducing a specific file selected
from at least one audio file stored locally. For example, it is assumed that, when a plurality of audio files are stored in
the electronic device, the user intends to reproduce a file by selecting a specific audio file from the plurality of audio files
stored in the electronic device. First, when the electronic device receives a local part selected by the user, the electronic
device displays all audio files currently stored therein. Thereafter, any one audio file can be selected by a user touch
from the total audio files in the electronic device. For example, the user can select a specific song by a touch from all
audio files stored locally in the electronic device.
[0116] Upon receiving the command for reproducing the specific audio file, the electronic device extracts only each
piece of header information from at least one frame included in the specific audio file in step 1202. More specifically,
the audio file may consist of a file header and at least one frame. In addition, each frame may consist of a frame header
and data. For example, upon receiving the command for reproducing the specific audio file, the electronic device extracts
only each piece of header information from at least one frame included in the audio file instead of decoding the entire
data of the specific audio file.
[0117] After extracting only each piece of header information from the at least one frame included in the specific audio
file, the electronic device extracts side information from the extracted header information in step 1203. More specifically,
a frame header is located in a front part of a specific frame, and the frame header includes a data size of data included
in the frame, decoding information, and the like. For example, the header of the specific frame includes a data size of
the frame, an encoding compression option, bit-rate information, side information, and the like. Herein, the electronic
device extracts the side information included in the frame header.
[0118] After extracting the side information from the extracted header information, the electronic device extracts a
global gain value by using information included in the side information in step 1204. More specifically, a global gain value
which is an average volume of the respective frames is extracted by extracting the side information from the information
included in the frame header. Herein, the global gain value can be defined as the average volume of the respective
frames of the side information extracted from the information included in the frame.
[0119] Thereafter, the electronic device filters the extracted global gain value in step 1205. More specifically, if the
global gain value which is the average volume of the respective frames is extracted in the electronic device, the electronic
device connects the extracted global gain values, normalizes the connected global gain values, and smoothes the
normalized values. For example, a process of filtering the extracted global gain value may include a process of connecting
the extracted global gain values, a process of normalizing the connected global gain values, and a process of smoothing
the normalized values. Herein, the connected global gain values are normalized because a great memory capacity is
required for data processing in a case of data having a great dynamic range. In addition, the normalized value is smoothed
in order to display data in an angular pattern by filtering the value according to a moving average method.
[0120] After filtering the extracted global value, the electronic device displays the filtered value in a color gradation in
step 1206. More specifically, the electronic device confirms a peak value of the filtered value and displays the entire
audio file in a color gradation so that the user can easily identify a specific part among the verse, the intro, the bridge,
and the highlight parts. For example, the user can know that a first color displayed on a progress bar is a verse part
which is a first start part, can know that a part which comes after the first color and which is displayed with a second
color is an intro part including a first voice, and can confirm that a part which comes after the second color and which is
displayed with a third color is a first highlight part of the audio file. In addition, the user can know that a part which comes
after the third color and which is displayed again with a first color is a bridge part, and can confirm that a part which is
displayed with a third color is a second highlighted  part. For example, since a section of one audio file can be divided
into the verse, the intro, the bridge, and the highlight parts, the user can easily know that a part displayed with the first
color is a verse part, a part displayed with the second color after the first color is displayed is an intro part, a part displayed
with the third color after the second color is displayed is a first highlight part, a part displayed with the first color is a
bridge part, and a part displayed with the third color is a second highlight part. According to an exemplary embodiment
of the present invention, the electronic device can display an audio stream in a color gradation pattern without a time
latency by using only each piece of frame header information instead of decoding the entire data of a specific audio file
instructed to be reproduced by the user, and also can allow the user to easily identify a section of the entire audio file
by seeing the color gradation of the audio stream.
[0121] FIG. 13 is a flowchart of orderly reproducing only at least any one area by analyzing a waveform of an audio
stream in an electronic device according to an exemplary embodiment of the present invention.
[0122] Referring to FIG. 13, the electronic device receives a command for reproducing at least one audio file in step
1301. More specifically, the electronic device receives from a user a command for reproducing at least one audio file
selected from at least one audio file stored locally. For example, it is assumed that, when a plurality of audio files are
stored in the electronic device, the user intends to reproduce a file by selecting at least one file from the plurality of audio
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files stored in the electronic device. First, when the electronic device receives a local part selected by the user, the
electronic device displays all audio files currently stored therein. Thereafter, at least one audio file can be selected by
a user touch from all audio files stored in the electronic device. For example, the user can select at least one song from
all audio files stored locally in the electronic device.
[0123] Upon receiving a command for reproducing at least one audio file, the electronic device receives a reproduction
range of at least one audio file which is input to be reproduced in step 1302. More specifically, in order to select a
reproduction range of at least one audio file selected by the user, the electronic device displays the reproduction range
of the selected at least one audio file so that the reproduction range  can be selected. For example, if songs A and B
are selected by the user in the electronic device, the electronic device specifically displays reproduction ranges of the
selected songs A and B. Thereafter, a specific part (e.g., the entire part, only a verse part, only an intro part, only a
bridge part, and only a highlight part) is displayed. For example, the user can select a desired part from the reproduction
range of the selected songs displayed on the touch screen of the electronic device, so that only the desired part is
reproduced. If the user desires to listen to only the verse part, what the user has to do is to select only the "verse part"
from the specific parts displayed in the electronic device.
[0124] Thereafter, upon receiving a command for reproducing a specific audio file, the electronic device extracts only
each piece of header information from at least one frame included in the specific audio file in step 1303. More specifically,
the audio file may consist of a file header and at least one frame. In addition, each frame may consist of a frame header
and data. For example, upon receiving a command for reproducing at least one audio file, the electronic device extracts
only each piece of header information from at least one frame included in an input audio file without decoding the entire
data of at least one input audio file.
[0125] Upon extracting only each piece of header information from at least one frame included in at least one audio
file, the electronic device extracts side information from the extracted header information in step 1304. More specifically,
the frame header is located in a front part of the specific frame, and the frame header includes a data size, decoding
information, or the like of the data included in the frame. For example, the header of the specific frame includes the data
size, an encoding compression option, bit rate information, side information, and the like. Herein, the electronic device
extracts the side information included in the frame header.
[0126] After extracting the side information from the extracted header information, the electronic device extracts a
global gain value by using information included in the side information in step 1305. More specifically, a global gain value
which is an average volume of the respective frames is extracted by extracting the side information from the information
included in the frame header. Herein, the global gain  value can be defined as the average volume of the respective
frames of the side information extracted from the information included in the frame.
[0127] Thereafter, the electronic device filters the extracted global gain value in step 1306. More specifically, if the
global gain value which is the average volume of the respective frames is extracted in the electronic device, the electronic
device connects the extracted global gain values, normalizes the connected global gain values, and smoothes the
normalized values. For example, a process of filtering the extracted global gain value may include a process of connecting
the extracted global gain values, a process of normalizing the connected global gain values, and a process of smoothing
the normalized values. Herein, the connected global gain values are normalized because a great memory capacity is
required for data processing in a case of data having a great dynamic range. In addition, the normalized value is smoothed
in order to display data in an angular pattern by filtering the value according to a moving average method.
[0128] After filtering the extracted global value, the electronic device displays the filtered value in an audio stream
waveform pattern in step 1307. More specifically, the electronic device confirms a peak value of the filtered value and
displays the entire audio file so that the user can easily identify a specific part among the verse, the intro, the bridge,
and the highlight parts. For example, the user can know that a first start part of the audio file is a verse part, and can
know that a part which comes after the verse part and which shows a higher peak value than the verse part is an intro
part which is a part including a first voice, and can confirm that a part which shows a highest peak value is a highlight
part of the audio file. In addition, the user can know that a part which comes after the highlight part and of which a peak
value is displayed to be low is a bridge part, and can confirm that a part which shows a higher peak value again is a
highlight part.
[0129] Thereafter, the electronic device analyzes a waveform of an audio stream, and orderly reproduces only at least
one input area in step 1308. More specifically, the electronic device analyzes the waveform of the audio stream, auto-
matically skips to only at least one input area, and orderly reproduces only a corresponding part. For example, if the
electronic device receives an input for  reproducing only a highlight part of songs A and D selected by the user, the
electronic device automatically skips to the highlight part of the songs A and D, and orderly reproduces only a highlight
part of the songs A and D. In the related art, there is no method capable of reproducing only a specific part of an audio
file and exemplary embodiments of the present invention propose a method capable of reproducing only a specific part
of at least one audio file as described above, and thus, advantageously satisfy various desires of the user. Although not
shown in FIG. 13, for example, when the user intends to reproduce both of a verse part and a highlight part of the songs
A and D, if the user simultaneously selects the "verse part" and the "highlight part" in a specific reproduction range, the



EP 2 669 893 A2

14

5

10

15

20

25

30

35

40

45

50

55

electronic device orderly reproduces only the "verse part" and the "highlight part" of the songs A and D.
[0130] FIG. 14 is a flowchart of orderly reproducing only at least one area by analyzing a color gradation according to
an exemplary embodiment of the present invention.
[0131] Referring to FIG. 14, the electronic device receives a command for reproducing at least one audio file in step
1401. More specifically, the electronic device receives from a user a command for reproducing at least one audio file
selected from at least one audio file stored locally. For example, it is assumed that, when a plurality of audio files are
stored in the electronic device, the user intends to reproduce a file by selecting at least one file from the plurality of audio
files stored in the electronic device. First, when the electronic device receives a local part selected by the user, the
electronic device displays all audio files currently stored therein. Thereafter, at least one audio file can be selected by
a user touch from all audio files stored in the electronic device. For example, the user can select at least one song from
all audio files stored locally in the electronic device.
[0132] Upon receiving a command for reproducing at least one audio file, the electronic device receives a reproduction
range of at least one audio file which is input to be reproduced in step 1402. More specifically, in order to select a
reproduction range of at least one audio file selected by the user, the electronic device displays the reproduction range
of the selected at least one audio file so that the reproduction range can be selected. For example, if songs A and B are
selected by the user in the  electronic device, the electronic device specifically displays reproduction ranges of the
selected songs A and B. Thereafter, a specific part (e.g., the entire part, only a verse part, only an intro part, only a
bridge part, and only a highlight part) is displayed. For example, the user can select a desired part from the reproduction
range of the selected songs displayed on the touch screen of the electronic device, so that only the desired part is
reproduced. If the user desires to listen to only the verse part, what the user has to do is to select only the "verse part"
from the specific parts displayed in the electronic device.
[0133] Thereafter, upon receiving a command for reproducing a specific audio file, the electronic device extracts only
each piece of header information from at least one frame included in the specific audio file in step 1403. More specifically,
the audio file may consist of a file header and at least one frame. In addition, each frame may consist of a frame header
and data. For example, upon receiving a command for reproducing at least one audio file, the electronic device extracts
only each piece of header information from at least one frame included in an input audio file without decoding the entire
data of at least one input audio file.
[0134] Upon extracting only each piece of header information from at least one frame included in at least one audio
file, the electronic device extracts side information from the extracted header information in step 1404. More specifically,
the frame header is located in a front part of the specific frame, and the frame header includes a data size, decoding
information, or the like of the data included in the frame. For example, the header of the specific frame includes the data
size, an encoding compression option, bit rate information, side information, and the like. Herein, the electronic device
extracts the side information included in the frame header.
[0135] After extracting the side information from the extracted header information, the electronic device extracts a
global gain value by using information included in the side information in step 1405. More specifically, a global gain value
which is an average volume of the respective frames is extracted by extracting the side information from the information
included in the frame header. Herein, the global gain value can be defined as the average volume of the respective
frames of the side  information extracted from the information included in the frame.
[0136] Thereafter, the electronic device filters the extracted global gain value in step 1406. More specifically, if the
global gain value which is the average volume of the respective frames is extracted in the electronic device, the electronic
device connects the extracted global gain values, normalizes the connected global gain values, and smoothes the
normalized values. For example, a process of filtering the extracted global gain value may include a process of connecting
the extracted global gain values, a process of normalizing the connected global gain values, and a process of smoothing
the normalized values. Herein, the connected global gain values are normalized because a great memory capacity is
required for data processing in a case of data having a great dynamic range. In addition, the normalized value is smoothed
in order to display data in an angular pattern by filtering the value according to a moving average method.
[0137] After filtering the extracted global value, the electronic device displays the filtered value in a color gradation in
step 1407. More specifically, the electronic device confirms a peak value of the filtered value and displays the entire
audio file in a color gradation so that the user can easily identify a specific part among the verse, the intro, the bridge,
and the highlight parts. For example, the user can know that a first color displayed on a progress bar is a verse part
which is a first start part, can know that a part which comes after the first color and which is displayed with a second
color is an intro part including a first voice, and can confirm that a part which comes after the second color and which is
displayed with a third color is a first highlight part of the audio file. In addition, the user can know that a part which comes
after the third color and which is displayed again with a first color is a bridge part, and can confirm that a part which is
displayed with a third color is a second highlighted part. For example, since a section of one audio file can be divided
into the verse, the intro, the bridge, and the highlight parts, the user can easily know that a part displayed with the first
color is a verse part, a part displayed with the second color after the first color is displayed is an intro part, a part displayed
with the third color after the second color is displayed is a first highlight part, a part displayed with the first color is a
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bridge part, and a part displayed with the third color is a second highlight part.
[0138] Thereafter, the electronic device analyzes a color gradation, and orderly reproduces only at least one input
area in step 1408. More specifically, the electronic device analyzes an audio stream displayed in a color gradation,
automatically skips to at least only one input area, and orderly reproduces only a corresponding part. For example, if
the electronic device receives an input for reproducing only a verse part of songs A and C selected by the user, the
electronic device automatically skips to the verse part of the songs A and C, and orderly reproduces the verse part of
the songs A and C. In the related art, there is no method capable of reproducing only a specific part of an audio file and
exemplary embodiments of the present invention propose a method capable of reproducing only a specific part of at
least one audio file as described above, and thus, advantageously satisfy various desires of the user. Although not
shown in FIG. 14, for example, when the user intends to reproduce both of a verse part and a highlight part of the songs
A and C, if the user simultaneously selects the "verse part" and the "highlight part" in a specific reproduction range, the
electronic device orderly reproduces only the "verse part" and the "highlight part" of the songs A and C.
[0139] FIG. 15 is a block diagram illustrating a structure of an electronic device according to an exemplary embodiment
of the present invention.
[0140] Referring to FIG. 15, an electronic device 1500 may be a portable electronic device. Furthermore, the electronic
device may be a portable terminal, a mobile phone, a mobile pad, a media player, a tablet computer, a handheld computer,
a Personal Digital Assistant (PDA), and the like. In addition, the electronic device may be any portable electronic device
including a device which combines two or more functions among these devices.
[0141] The electronic device 1500 includes a memory 1510, a processor unit 1520, an Input Output (IO) system 1530,
a touch screen 1540, an extra input or control device 1550, an audio sub-system 1560, and an external port 1570.
[0142] The memory 1510 stores a software component. The software component includes an audio contents repro-
ducing module 1511, a frame header reading module 1512, a side information extracting module 1513, and a filtering
module 1514. In an exemplary embodiment of the present invention, the audio  contents reproducing module 1511
reproduces at least one audio file received from a user. The frame header reading module 1512 extracts only each piece
of header information from at least one frame included in a specific audio file. The side information extracting module
1513 extracts side information from the extracted frame header information. The filtering module 1514 extracts a global
gain value by using information included in the extracted side information.
[0143] The processor unit 1520 includes a memory interface 1521, one or more processors 1522, and a peripheral
interface 1523. Occasionally, the entire processor unit 1520 may be referred to as a processor. The processor 1522
performs various functions for the electronic device 1500 by executing a variety of software programs, and processes
and controls voice communication and data communication. In addition to such a typical function, the processor 1522
also takes a role of executing a specific software module (i.e., an instruction set) stored in the memory 1510 and thus,
performing various specific functions corresponding to the module. For example, the processor 1522 performs the
method of the exemplary embodiment of the present invention by interworking with software modules stored in the
memory 1510. In addition, the processor 1522 may include one or more data processors, an image processor, or a
codec. The data processor, the image processor, or the codec can be configured separately. In addition, these elements
can be configured as several processors each of which performs a different function. The peripheral interface 1523
connects various peripheral devices of the electronic device 1500 to the processor 1522 and the memory 1510 (via the
memory interface).
[0144] In an exemplary embodiment of the present invention, the processor unit 1520 filters extracted respective global
gain values, connects the extracted respective global gain values, normalizes the connected global gain values, and
smoothes the normalized values. In addition, smoothing is performed by using a moving average method, each peak
value of the filtered value is confirmed, and the confirmed peak value is matched to any one of pre-set three areas. In
addition, only an area of an input part is reproduced, a waveform of an audio stream is analyzed to automatically skip
to only the at least one input area, and only the automatically skipped parts are orderly reproduced. In addition, each
peak value of the filtered value is confirmed, the  confirmed peak value is matched to any one of pre-set three colors,
and only an area of the input part is reproduced. In addition, a color gradation is analyzed to automatically skip to only
the at least one input area, and only the automatically skipped parts are orderly reproduced.
[0145] The I/O system 1530 includes a touch screen controller 1531 and/or an extra input controller 1532. The touch
screen controller 1531 can be coupled to the touch screen 1540. Although not limited thereto, the touch screen 1540
and the touch screen controller 1531 can use not only capacitance, resistance, infrared, and surface sound wave
techniques for determining one or more contact points but also any multitouch detection technique including other
proximity sensor arrays or other elements to detect a contact, a movement, or stopping thereof. The extra input controller
1532 may be coupled to extra input/control devices 1550. The extra input/control devices 1550 may be one or more
buttons, a rocker, a switch, a thumb-wheel, a dial, a stick, and/or a pointer device, such as a stylus.
[0146] The touch screen 1540 provides an input/output interface between the electronic device 1500 and the user.
For example, the touch screen 1540 delivers a touch input of the user to the electronic device 1500. In addition, the
touch screen 1540 is a medium which shows to the user an output from the electronic device 1500. For example, the
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touch screen 1540 shows a visual output to the user. Such a visual output is represented in the form of a text, a graphic,
a video, and a combination thereof.
[0147] Another embodiment of present disclosure may be a method of operating an electronic device. The method
comprises selecting at least two audio files and reproducing each one of a verse, an intro, a bridge, and highlight parts
of the at least two files successively. Here, displaying extracted global gain values for reproduced frames of the at least
two audio files in an audio stream waveform pattern may be further performed. Methods for described before in the
specification for extracting a global gain value of frames, filtering the extracted global gain value and displaying the
filtered value may be used in this another embodiment.
[0148] A variety of displays can be used as the touch screen 1540. For example, although not limited thereto, the
touch screen 1540 may include a Liquid Crystal  Display (LCD), a Light Emitting Diode (LED), a Light Emitting Polymer
Display (LEPD), an Organic Light Emitting Diode (OLED), an Active Matrix Organic Light Emitting Diode (AMOLED), or
a Flexible LED (FLED). In an exemplary embodiment of the present invention, the touch screen 1540 displays a filtered
value, receives a command for reproducing a specific audio file, and displays the entire area of the audio file in an audio
stream waveform pattern. In addition, the entire area of the audio file is displayed such that it can be divided into a verse,
an intro, a bridge, and highlight (i.e., chorus) parts, an input is received for reproducing only any one of the four parts of
the area is input, at least one of a plurality of stored audio files is selected, and an input is received for reproducing only
at least one of the selected at least one audio file. In addition, the entire area of the audio file is displayed in a color
gradation, and the entire area of the audio file is displayed in first to third colors so that it can be divided into the verse,
the intro, the bridge, and the highlight parts. In addition, an input is received for reproducing only any one of the four
divided parts of the area, at least one of the stored plurality of audio files is selected, and an input is received for
reproducing only at least one of the selected one audio file areas.
[0149] The audio sub-system 1560 communicates with the user via a speaker 1561 and a microphone (not shown).
The audio sub-system 1560 receives a data stream via the peripheral interface 1523 of the processor unit 1520, and
converts the received data stream into an electric stream. A converted electric signal is delivered to the speaker 1561.
The speaker 1561 converts the electric stream into a sound wave that can be heard by the human user, and outputs
the electric stream. The audio sub-system 1560 converts the received electric stream into an audio data stream, and
transmits the converted audio data stream to the peripheral interface 1523. The audio sub-system 1560 may include an
attachable and detachable ear phone, a headphone, a headset, or the like.
[0150] According to an electronic device and a method for high speed visualization of an audio stream, an apparatus
and a method capable of high speed visualization of an audio stream without a time latent by analyzing only a frame
header can be provided instead of fully decoding the entire data of an audio file to be reproduced.
[0151] While the invention has been shown and described with reference to certain exemplary embodiments thereof,
it will be understood by those skilled in the art that various changes in form and details may be made therein without
departing from the scope of the present invention as defined by the appended claims and their equivalents.

Claims

1. A method of operating an electronic device, the method comprising:

extracting header information from at least two frames included in a specific audio file;
extracting a global gain value, which is an average volume of data of respective frame, for each of the at least
two frames by using the extracted frame header information;
filtering each of the extracted global gain values; and
displaying the filtered values.

2. The method of claim 1, wherein the filtering of each of the extracted global gain values comprises:

connecting the respective extracted global gain value;
normalizing the connected global gain value; and
smoothing the normalized value.

3. The method of claim 2, wherein the smoothing of the normalized value uses a moving average method.

4. The method of claim 1, wherein the displaying of the filtered values comprises:

displaying an entire area of the audio file in an audio stream waveform pattern.
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5. The method of claim 4, wherein the displaying of the entire area of the audio file in the audio stream waveform
pattern comprises:

displaying the entire area of the audio file so that the entire area can be divided into a verse, an intro, a bridge,
and highlight parts.

6. The method of claim 4, wherein the displaying of the entire area so that the entire area can be divided into the four
parts comprises:

confirming each peak value of the filtered value; and
matching the confirmed peak value to any one of pre-set three areas.

7. The method of claim 5, further comprising:

receiving an input for reproducing only one of the four divided parts of the area; and
reproducing only the input part of the area.

8. The method of claim 5, further comprising:

receiving at least one audio file selected from a plurality of stored audio files;
receiving an input for reproducing only at least one area among the at least one selected audio file area;
automatically skipping to only the at least one input area by analyzing a waveform of the audio stream; and
orderly reproducing only the automatically skipped parts.

9. The method of claim 1, wherein the displaying of the filtered value comprises:

displaying the entire area of the audio file in a color gradation.

10. The method of claim 9, wherein the displaying of the entire area of the audio file in the color gradation comprises:

displaying the entire area of the audio file in first to third colors so that the entire area can be divided into a
verse, an intro, a bridge, and highlight parts.

11. The method of claim 10, wherein the displaying of the entire area of the audio file in the first to third colors comprises:

confirming each peak value of the filtered value; and
matching the confirmed peak value to any one of pre-set three areas.

12. The method of claim 10, further comprising:

receiving an input for reproducing only one of the four divided parts of the area; and
reproducing only the input part of the area.

13. The method of claim 10, further comprising:

receiving at least one audio file selected from a plurality of stored audio files;
receiving an input for reproducing only at least one area among the at least one selected audio file area;
automatically skipping to only the at least one input area by analyzing the color gradation; and
orderly reproducing only the automatically skipped parts.

14. A method of operating an electronic device, the method comprising:

selecting at least two audio files;
reproducing each one of a verse, an intro, a bridge, and highlight parts of the at least two files successively,

15. An electronic device comprising a processor unit which is operable to operate the method of any one of claims 1 to 14.

16. A computer program comprising computer program code means adapted to perform all the steps of any one of the
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method claims 1 to 14 when the computer program is run on a computer.

17. A method of operating an electronic device, the method comprising:

selecting at least two audio files; and
reproducing each one of a verse, an intro, a bridge, and highlight parts of the at least two files successively.

18. The method of claim 17, further comprising displaying extracted global gain values for reproduced frames of the at
least two audio files in an audio stream waveform pattern.
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